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LIGHT-EMITTING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a flip-chip 
light-emitting device which is superior in durability 
and has stable device functions. 

SOLUTION: A flip-chip type III nitride compound light 
emitting device is equipped with Au layers, which are 
each formed on the surfaces of a P-side electrode and an 
N-side electrode through the intermediary a Ti layer. 
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IW*Jll] l^-M11t:pffl^ffiS.O f n<ime^Bfi!c 

[»*3S2] ttfSpffittKIKtt, Ti, Cr, W, M 
o, Ta, Zr, RlfVfrh &&f£ X •) «*??ft*&JK 

[»*JR 3 ] UlrffiTHilJf liTiXliTi $> & 

4, Cfc*«F«i:i-4»*3i2UfB«Wlll!^aft!»^ 

[St*«4] frienffl^SB^Ii, Ti, Cr, W, M 
o, Ta, Zr, RtfVj&xbfc&i* J; *) M1R.2ixZ>£m 

[BB*JR5l «rSET%et±T i XI±T 
4, C4:Sr«F«ki-4BI*Ja4HE«<OlllSiaft** 

[W*JR6] fltTlEpfflm;ffiSIi:mrienfflliaSBili|WI- 

Iis*jS7] B9iep«mffiM(±friepHimewRffi^: 

[S*]|8] ^nffl««l|g(i1ltEn«m^>«n& 

[ss*«9l »**i-8o^r*i*»uie«oiii« 

[0 0 0 1 ] 

[s*±ofijffl»»] i±in tkmim&it&vs* 

[0 0 0 2] 
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(7')7 -y-f - v -f 9 4 y°) W|§*gfA^ t)tiTi>S 0 

A u & &«!Fgr>*t (A u /■>*>■/) **ffl^«btl 
4c #&7t«^-<7>nfflmgUf±A 1 > V^fflv^ 

70 *l£o fife*, pfSl)mMl^(±, n>^^ MStft^fg;^ 

[0 0 0 3] 

[HWWftLiUtilMIl pltfiiLTRht 
Sv»fe»^tC(±, Au/^riRh t<Ogftt«i>fc 
*, fftpfltSilCAu^isil.llIifML, p 

Stft^Alftibl), nKStAu'OT'tfOt^ 

Ste*t£r"C*.&A l^^HtilLTv^ctti, ft&tto 
— fttfA l , flfe^A uT:-i±-€-<r)4 i Ba#lt'ttUF^ 

■c* *> , in mmimm t^^*****^* o 

[0 0 0 4] 

frl§7t«^-T-abor, pi!imfe*®t;Au^# trpUJa 

[ooo5] ±ie<7>«^r-i±, ftjfcSfftiftftUT-) 

(Au) 5:-t-tj-m* i plimffi*®S.0 f n1HmSSM^f^ 

X1475 ? |fi]JLi--S.o ife, MIEffiSS^A u ZSts-mW 
50 ttiOtiC, ±ttt3£W<r>mf&lZ£tll£^ 
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[0 0 0 6] 

oT, R-BfilUpfflltSa^nffllEe^fMStL^o 
■7 i; ^ y j -fn&itm^t tt, "7 U -y 7°-f- y "7° 

fcRWfU 91fc#t3tt4o 

[0 0 0 7] II llliaffcttSffc^W+SffftjlHIf? t 

fctU, —IB&Ct LXA lxGav I ni-x-vN 

(O^X^K O^Y^K 0^X + Y^1) comity 
"CSEStU A 1 N, G a NMI nNO^W^ 2 tc 

A 1 z G a i - x N. A 1 x I n l - x NR^G a 
x I n i - x N (JSLtUiS^T 0 < x < 1 ) OV>3b*9>& 

> (B)^U«>A (Tl) *ti*LttA<, 4 
fc, 23? (N) <7>^&< t *>— »t U > (P) . 

(As), r >^^e y (s b) . tfx-^* (b i ) mx 

S 4 o III «flft**f t^»** litt^O k 

T\ Si, Ge. Se, Te, C*£fflv*4 C 

4 D pS^jftfttLt, Mg, Zn, Be, Ca, S 

aftIO*«&JRSCffi«:«ft (MOCVD 
ft) > ^^B B B ^5ft (MB Eft) , />7^f K#«* 
J&:Etft (HVPES) > X'^7?ft. 

>^ft> 1? y 1 7 - ftf c J: o TMt ^ : h ^ 
4 C pl^felS: K-^Lfc«*cill«|ftfb»* 

i 4 »D&t: $ <b i" £ i> ^TffiT-* 4 ft 4 v^ 0 tl 

[0 0 0 8] (pfflmffi) p«*S*M4i: R 
h, A u, Pt, A g, Cu, AU Ni, Co. M 
g, Pd, V. Mn, Bi. Sn, R e & fc'O^JR £ £ 

{±^tih<ni$&*m^z>zttfx^ 4 Q tfiRh, p 
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[0 0 0 9] (pfflijmSBi) pl^ISICii, Au 
(&) ^^pllWWJii^ pfl)*&0t(±. 

g^aS^J^o pflfl«SBI(i, pfflllEfeSffio^S: 

;o p fl ti^iiM^lo r P iisi^m^x 

4 Q -tUi£ 0 , pfflllSlO^Au i&ttWtlz 

fiPi Lv^ 0 T i , C r , W, Mo, T a, Z 

r, Ry f V**feSr4»J: ^ SiRSft4£«XtiiS£«0 

^ibi^Tiifc, -tO±tc»SE§*L4AuXl*A 
u <b & ^> ±« fc OH* 5> i 4 p 

20 b±m (AuXliAu^^^f) <0^^14^^^6 
4^d6tzffl^^tt4 0 IffUJ: 

T»«0*j-S.fc UT i . C r , X(iVSrSffl-T4 

[0 0 10] T»«ORI|E(i. HOlf J: 0 ^/h^v> 
*«*B*L, -€-<0±U*RO±)iS:»fti-4Ck*»«F 

4**«*FLO±#* t Wx.^tL4o ±*S:»<JB* 
-T4CttiJ:*). pllgItAu/0 7°i:(7)iitt^ 

«t < ^4 0 T*WOBII*i: LTii. «x.lf, lnm-1 

OOnmOlit^^ fftUli. 5nm-50nm 

<ommx&%o ±m<ommtLxu, mz-if. o. 1^ 

m- 5 0 ^ mCOfiti «9 . ftt L < (i. 0. 3 M m- 
3 ^ mOKlt^^o 

[0 0 11] (nitl) nfllitffltLTli, A 
U V. Sn. Ti, Cr. Nb, Ta, Mo, W, H 
40 f i^O#JSi^{iwtLib0^4:fflv^4C t&X& . 

4 0 nifg^, *i4&«;o«**»«$tt3tz:«Xii 
*i**tnc i: t-CHo 0dx(f, VtAIc/)2^ 
*3g^i-4Ct^-C^4o 

[0 0 12] (nfflmffi^) p«*ffi«ffitR«ltC. n 
IlfitiCUu (^) «r#trn««SR^«StL 
4 0 n«|*ftBlt»fti-4C:fcUJ:l). ffif^Au 

50 mWSL&mwpik < fct— SfBSraoTJKtiEStLT^ixtf 
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AuSr^tfBIUJilJtta^itSCttsS:!}. nfflUEgco 

[00 13] nffl«SBI4:1*»<OJl7i*«WLfc*flEi:i- 
*£4:rt«fflfi tv^ 0 flilf, T i , C r , W, Mo, T 
a, Zr, RlKVri»e>fc&#J: «9 «*?S*l4^«SX«±» 

ummt±m (AuxitAu^^iii) 
&ztz*b, rmmcomA-t ltt i , c r > x(±v£j£ 

[0 0 14] Ttt»<oBW<i, ±/f ojg|J?J; •) fc/hSv* 

iL^o Ttt« -TfcU J: »K T*«(cJ: 

0 V n«tftii:Au/0'/fc^«tttA f 
J: < il)o TftioUf i: Ltii, Mitf, lnm-1 
0 0 nm<7)j6BT-<$>*K if 4 L< ii, 5 nm- 5 0 nm 
oi6HT-*^ 0 ±«o|Rffi: Ltli, #!l;Ui\ 0. 1^ 

m-5 O^mOiEH-e*^. SfiL<(±, 0. 3 /urn- 
3 fx m<7)teH'C*^o 

[0015] n i^sR^is sr P nwm^^m^L tm 30 

Aufrb%&±mi>mmztitzmi&t-r2> 0 
[0016] *%w<D\\\mmt®&it&w¥&tem* 

£ c if, lll^ft»*ft^»**fl«S:)«ftiirt64 

[0 0 17] x 7 f>^I^iLnI*fM 
Sr. pffllll»lftftW*ffc-&»**fMi±aO p nffllll«l 50 



PS@1 5 

nlll 3 

rty7yJB l 2 
l l 



ftffc»*ffc*»**fM ± iz * ixmfftfc-f pit 

4o pMftK&CKnIRVCItOSfttt. -tit-PtU ^ 

i±. p««*iltn«**K4:*|B|WKCJBj«;i-*ii:*« 
[0 0 18] 

m^-i ofli**«s:wu*Lfcia-e**o fSifcs^f-no 

p-GaN : Mg 
I nGaNim 
n-GaN : S I 
A 1 N 

[0 0 1 9] 3£«1 1 0)±izi±/<y? rlS 1 2 Sr^LT 

1 3 ite&Ltzo £«i l i:iit7r ^r^l 

>> III^S'ft^ft^%l**^#-$SB B B ^^fflv^Ch 
^t^o ?f)i:/<7 7 7lliA 1 N^l^tMOCV 

tttliGaN, InN, AlGaN, InGaNW 
A 1 I n G a N^fflv^^t^f^ Sftfc LT(i^ 

(MB Eft) . K%jMBftft£ 
(HVPEffi) > ^>yi/-rO^ 

■y77iJf0&nc:t^^ o ZbizmWLt^vy 

[0 0 2 0] dfnliliGaNt'MLfc^ Al 
GaN, InGaNlKliAl InGaNtffl^: 
t* f t'^o Sfc, nIi(ini^ftU?Lt S i i K — 
nf:3& f , CO<i^CZnM^F*E^i: It, Ge. Se. 

£f £*a*trJf 1 4<fflOfimd L «JSn-a4:>'< y V 7i 1 

2 mo&mT-sft n + ji t a* & * a 2 ®«?t t-tzzt 
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[0 0 2 1 ] %-ittZ>m*^tsm 1 4 (i p MJf 1 5 (DM 

T*ab*o f&*i"^>S*^tf« 1 4 0±tipM^M93?<h L 
TMg £ K — "7° L Tt: G a NfrbteZ pli 1 5 HML 
fco COpIlttAlGaN, InGaNXiilnAI 
GaNtmttt^, ifc, pS^ftHtii 
Zn, Be, Ca, Sr, Baifflv^^HtHo 
£ Ml. pMJl 1 5 £#&761-&«£^tr/§ 1 4«Oft* 

W^ttt'MOCVDttff LTiSt^^ 33^Sl*S 
iSERft (MB E ft) > ^9>f K^ffifltfiffi (HVP 
Eft) , >y&, g^v 

[0 0 2 2] pI115 4ML/:|, pill 5. % 
#-f4» 1 4. nfflW 1 3C0*tL-e*i— ffiSrJn 
7f >^i:<t *9B£3cL, nil 1 3 0- 
£o ScV^T. pill 5 ±11. Rh^<bil)plgl 8 
^ItC^imo nlil 9I±A1 tV02it 
IfCi Hill 3±t:M$Wo 

[0 0 2 3] pWECK2 0Stl f n««SR2 1 li, i: 
it:Ti^^il)Tii2 0a, 2 1aO±CAu^f) 

■7 h^*7j*CJ: OffM^tt^o ^ItJfcffllT-li, TitfcJi 2 
0 a. 2 1aCOlf^l0nm, ±f2 0b, 21bO 

[0 0 2 4] *fflv>THtt*1t*ttJ8; 

fflv^:7 l j77'f 77^^0LED2T^^o LED 
2 (i, , U - K7V-A 3 0S.LK3 1 , 

£tl& 0 WT, U- K7 W-A 3 0 O # -y y#tg& 3 3gP 
L£H (13) £#KBL&^*>. fHMR^lO 

fi50^LT'J-K7l/-A30O* 7 7ttS3 3 U 

5 2i:tU -€-OS®tCli, AuA>74 0«M^ii 

^.shi^ts i 02 frh%&&mm6 oumtttzti 

fij^2 0liAuA>^^LtiS5 0<7)pifi5 1 
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dSScgtU n1HMKftR2 1 (iAu/OVS:^ 

Ltlf 5 0<7)nllit5 2(:gl$^o CiKCJ: 

0OpSf« 5 1 St/nlfJtS 2 d:fn?niMK(: 

ftjfcss^ 1 0 tcHjesix*o 

£®3fffi£: LT, Sl^-x h 6 1 CJ: 19 U- K71/-A 
3 0<O^7 y-7^gP3 3 l^jn^o 
[0 0 2 5] @4C, HjfcaR^l *fflv*r**S*L*« 
70 <r>9 4 7°^%^fi (LED 3) £7jrTo LED3(i, 
SMD (Surface Mount device) ^ 7°<7) L E D~C& 

&o ft, lE^L ED 2 ^ [wj — o«B#Utt|si— <r>n^i 

ftU*4 0 LED3(i, i«7 0, Rtf 

R»«*j-8 0«r«xT«JS$tL4 o S&jte*^ 1 (i. ±E 
LED 2 ^45lt*»^4:|BI#*r, «fefl!l £ * > h AS i: 

kJS**?! Opffl|««fflt2 0WnIlgl2 1 # ? A 

20 1 oW^ffif±E*£^-> fc«ftfi9U«M*S*i4 0 
7 OiKttffc**?! £JR*9Btrcfc 9 uRjftswts 

<0 S® T-«**^ 1 ^ ttSt S it fc jfe £ *&^-cr#h- 

[oo2 6] z<D5tw^ ±tmm<omm<omm<r>wLm 

[0 0 2 7] tTF\ ^co*a*BB^*o 
50 11. mFlEp fflmS ti. Rh. Au. Pt, A g> C 
u. A K N U Co, Mg, Pd. V, Mn. Bi, 

« 1 - 9 ov^-rn^(iietto%*^ 0 

1 2 . mrien1imffi(i^ AU V, Sn. Ti, Cr, 
Nb, Ta. Mo. W. RXfUffr MR* 

trp««*»S:»lfti-*ie. ROHfEnWtlU, 

2 2. «TEn1IB*«RS:^«i-&iWU. mTfSnfflmffi* 

2 1 trE«o»a*fto 

2 3. ffirEpffl!l«eiR«:®flc-ri)Xa<i. mrlfipfflmffi 
50 ±CTi, Cr, W, Mo, Ta, Zr, JHWVfrb* 
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2 UfE*Ofiit*&o 

2 4. W«Bn««ttR4:B«:i--6Xe(i, Suffi n mm® 
iCTi, Cr, W, Mo, Ta, Zr, RW^fc & 

2 5. ttEp«»*Rt?B«^*XfiUl5*t4±)ltJK 
SK-T^XSt. »IEn1B*SBI4:Bdci-4Xfltz*J«t4 
±«*r«ft1-4XattnWpUfffo*L*, iktlWRfct 
£2 1-24 OV*r*t^(C|E«0«jl^ffio 
2 6. IrEpfflSSBiiiHufeplBISfficoSffi^rfrSrac) 
TJgftSit*. C i 2 1-2 5 0v^fii^ 

2 7. lfEnffl«SIR(±flJlBn1gl«g0^ffi^#:*ao 
TM^W, dfcSr#«ti-^2 1-2 6 0v^f^ 
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[HI] *%WO-*S4^JT**)>S)^^l Srftit 

[H2] fHfeXfl S:fflv^it?^ULED2^t 

[03] L ED 2 KiJlt** 7 ^«B3 3 ^Offi^H 

[04] 1 S:fflv*TfllfltS*L*SMD^^yo 

L E D 3 Sr^i-l|-e*^o 

1 Sl**^ 2 fS?¥S LED, 3 SMDH71 
ED, 11 13 nil, 1 

4 %kjt-tZ>m*"kism, 15 pli, 18pf 
1 9 nfg, 2 0 pffiUMEIR. 2 1 nfflmfi 
4 0 Au/s>-7\ 5 0 f7'v>>hffliS, 5 1 

pif«, 5 2 nffi«ttu 6 0 Wmm. 7 0 * 
*U 7 1 E3ft/<*->. 8 0 JRit«W 
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